Cisplatin crosslinked pH-sensitive nanoparticles for efficient delivery of doxorubicin.
pH responsive cisplatin prodrug crosslinked polysaccharide-based nanoparticles were developed from succinic acid decorated dextran (Dex-SA) for active loading and triggered intracellular release of doxorubicin (DOX). Nanoparticles with uniform size were formed spontaneously in aqueous medium via electrostatic interaction between anionic Dex-SA and cationic DOX, and subsequently transformed into crosslinked nanoparticles (CL-Nanoparticles) in situ by readily crosslinking the micelles via chelate interactions between the ionic polymeric carrier and the platinum (II) antitumor drug. This strategy eliminated the need of organic solvents and sophisticated processes in the drug loading procedure. The in vitro release studies showed that DOX was released from the CL-Nanoparticles in a controlled and pH-dependent manner. Furthermore, the pharmacokinetics and biodistribution investigations indicated that, as compared to the non-crosslinked nanoparticles (NCL-Nanoparticles) and free DOX, the CL-Nanoparticles significantly prolonged the blood circulation time of drug, decreased accumulation in the normal tissues and enriched drug into the tumors. As a consequence, the DOX-loaded CL-Nanoparticles exhibited enhanced therapeutic efficacy in tumor-bearing mice compared with the NCL-Nanoparticles and free DOX, which were further confirmed by the histological and immunohistochemical analyses. These cisplatin prodrug crosslinked polysaccharide nanoparticles proved to be a promising nanomedicine drug delivery system for tumor-targeted delivery of DOX.